8-Oxo-2′ -deoxyguanosine (8-oxo-dG) is a representative of nucleoside damage, which is generated by the reaction of the 8 position of dG with reactive oxygen species. Abundant 8-oxo-dG in DNA exhibits genotoxicity and has been linked to aging and disease, such as cancer. As the metabolism of cancer cells is much faster than that of normal cells, the oxidized product of the oligonucleotides and the nucleotide pool produces 8-oxo-dG and 8-oxo-2′ -deoxyguanosine triphosphate (8-oxo-dGTP), respectively. Human oxoguanine glycosylase (hOGG1) shows base excision activity for 8-oxo-dG in duplex DNA. On the other hand, human mutT homologue protein (hMTH1, also known as NUDT1) is important for oxidized nucleotide removal including 8-oxo-dGTP, and it is reported that the presence of hMTH1 is not essential for normal cells but is required for the survival of cancer cells. Therefore, we designed and synthesized 8-halogenated 7-deaza-2′ -deoxyguanosine triphosphate (8-halo-7-deaza-dGTP) derivatives as mimics of 8-oxo-dGTP in order to interact with hMTH1. The 8-halo-7-deaza-dGTP derivatives were poor substrates for but strong binders to hMTH1. Interestingly, they exhibited strong competitive inhibition of hMTH1 in the hydrolysis of 8-oxo-dGTP. This inhibitory eŠect is caused by the slower rate of hydrolysis due to possible small enzyme structural changes. Although the detailed inhibition mechanism of the hydrolysis activity of hMTH1 is unknown, this result is theˆrst to demonstrate the potential of nucleoside triphosphate derivatives as antitumor agents. 
The gel results of hOGG1 with duplexes containing dG,
The reactions were carried out in the presence of a corresponding buŠer containing 100 nM of a 30-mer FAM-labelled DNA with purine base derivatives and a 24-mer complementary sequence composed of dC using 0.3 U hOGG1 at 37°C for 60 min. b-and d-indicate b-elimination products and delimination products, respectively. n.d.: not determined. Binding assay was done under the same conditions except at 20°C as the reaction temperature. a The data represent the means (±S.E.) of three or more independent experiments. b The k on (the association rate) and k oŠ (the dissociation rate) were calculated from the corresponding k obs (the observed rate constant) and K d (the dissociation constant) values. The k obs was obtained after one injection of 40 pmol hOGG1 into the cell with 1.6 mL of buŠer at 20°C. c The K d was obtained by a stepwise injection.
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YAKUGAKU 3 (2017) dGTP の修復酵素である hMTH1 への結合を評価す The mixture of 8-oxo-dGTP (50 mM) in the absence or presence of our compound X (50 mM) was incubated at 37°C for 10 min. hMTH1 (5.0 nM) was added to this mixture, then incubated at 37°C for 10 min and analyzed by HPLC. Crystal structure of human MTH1 in complex with 8-oxo-dGMP was obtained from PDB (3ZR0). The 8-oxo-dGMP was converted to the corresponding magnesium-chelated triphosphate and the other magnesium ion was attached at the center of E52, E56 and E100. The MD calculation was done using an OPLS_2005 forceˆeld in GB/SA solvation model of water. After geometry optimization using OPLS_2005 forceˆeld, the minimization was performed using PRCG method to obtain structures optimized to within a gradient (0.05 kJ/mol Å), simulation temperature (300 K), time step (1.5 fs) and simulation time (1.0 ns). During the MD simulations, hydrogen vibrations were removed using SHAKE bond constraints, allowing a longer time step of 2 fs. Water molecules were constrained using force constant (100 kJ/mol Å). Theˆnal snapshot was visualized by PyMol (v0.99). 
